1/13 



FIG. 1 



pantothenate 



ATP 
ADP 



pantothenate kinase 
(coaA, panK, coaX) 



4'-phosphopantothenate 



CTP, cysteine 



4-phosphopantothenylcysteine 



CO 



4'-phosphopantetheine 



ATP 
PPi 



coaD 



Dephosphocoenzyme A 



ATP 
ADP 



Coenzyme A 

^- apo-ACP 

Holo-ACP 




2/13 



pes 
III PU!H 

IJSd 
IIIBJQ 



IOBS 

IHUJBg 

III PU|H 
ieqx 

IOBS 

II|6a 




C\J 

CD 

Li. 



li|6g 

III PU!H 

Idlfl 



IBdy 
IBius 

IBLUS 

I13isg 
IMdS 



cd 

LO 
CM 
LO 

CD 
CD 

cd 

LO 

o 

LO 

r-- 

cd 

LO 

^ 

CD 

LO. 

CNJ 

^J- 

CD 
CD. 
CD 
^f- 

CD 
LO. 

r^- 
co 

CD 
CD. 
LO 
CO 

CD 
LO. 
CM 
CO 

CD 
CD. 
CD 
CO 

CD 
LO. 
1^- 
CM 

CD 
CD. 
LO 
CM 

CD 
LO. 
CM 
CM 

CD 
CD. 
CD 
CM 

CD 
LO. 

r~~- 

CD 

CD- 

LO 

CD 

LO. 

CM 

CD 

CD. 

CD 

O 
LO- 

r-~ 

CD 

CD- 

LO 

CD 
LO - 
CM 



> 

o 3 



o- 



J 7 ^ 



< 

CO 

o 
o 



3 

CD 
O 
O 



CO 

< 

CO 

o 
o 



'cr 



O 

cr 



1 



3/13 



FIG. 3 



Pvu II Apa I 

Aatll 



O 

m 
m 

UJ 

m 
w 

3 

S3 
Q 

q 

iij 



Smal 
Smal 




Pvu II 
Pvu II 
Sac I 
BamHI 



Pvu II 
Xbal 



Hind III 



4/13 



II oujH 
I IBS 
IMdS 

II ou|H 
I!SN 
IZOU-Jsg 
IHIAI 

IOBS 

iud>| 

II oujH 
III PU!H 

III PU!H 

Ibms 
III PU!H 
1 QfrdsQ 
I bos 
II ouih 
II ouih 
III PU!H 

IIlBfl 
I bos 

1 9tdso 



II oujH 

I QfrdsQ 
III PU!H 
1 9l7dso 

IOBS 

I rns 

I!SN 
IHUJBg 

III PU!H 
IIouiH 
I JSd 
Ioi|X 
I n^s 
IIOuih 
I IBS 
IIoujH 
I bos 







CD 
CD 



CD 
CD 
CD 
CO 



CD 
CD 
CD 
CM 



CD 
CD 
CD 



CD 
CD 
CD 
CD 



CD 
CD 
CD 
CD 



CD 
CD 
CD 
CO 



CD 
CD 
CD 
h- 



CD 
CD 
CD 
CO 



CD 
CD 
CD 
LO 



CD 
CD 
CD 



CD 
CD 
CD 
CO 



CD 
CD 
CD 
CM 



CD 
CD 
CD 



CD 



JZ 

to 



DO 
O 
CO 

.>-» 



Qdb- 
CO 



1 



Q 
o 

CO 



CO 

GO 



1 



CT3 



CO 

Q_ 



Q_ 



da 



ca 



1^- 

CD 



CO 

CQ 



CO 
GO 



CO 
GO 



-3 



CO 



CQ 

-Q 
CO 
CD- 



< 
-Q 
CO 
Q. 

O 

_Q 
CO 
CD- 



CO 



CD 
CD 



3Z 

E 

CO 
CQ 



LO 

CD_ 
CO 

o 



LO 

Q. 
CO 

o 



i 
E 

CO 
<s>J 



5/13 



FIG. 5 

Csp45I 



SphI 




Xhol 



6/13 



< 
CD 

CD 

LL 



01 

-p 



Cn 
•H 
H 
< 

0) 
O 

c 

& 

0) 
OT 

<D 
H 

ft 
•H 

•P 
H 

I 



to 
D 



d 

•r| 
<D 

-P 
O 

u 



id 


id 


<d 


id 


id 


nf 


id 


id 


id 


id 


id 


id 


id 


id 


<M 


t- 


co 


<T> 


CM 


o 


00 


ID 


m 


CM 


CM 


vo 


in 


in 


CM 


CM 


CM 


CM 


CM 


CM 

Pi 


CM 












9 

o 














■H 














rH 


01 












>i 












W 


•P 


■p 


•H 


W 






c 


3 


«d 


U 


■H 






m 


.Q 


H 


(0 


-P 




0} 


M 


0 




«H 


tt 








-P 


(0 


M 


tn 


■H 


O 


■3 


(U 




0 


0 


u 


•H 


0 


0 


id 


TJ 


0 


0 




•H 


id 


r\ 




H 


0 


•d 






M 


0 


t>1 


<D 


id 


u 


& 




0) 


Pi 


id 


u 






rP 








rH 


CI 




>i « 


fi 


Q 


o 




« 


w 








n 








m 


m 




rn 


CM 


r- 


in 


n 


m 


m 


o 


O 






m 


r- 


a 




U 




o 


m 


r*- 




U 


& 


rH 


^» 


CM 




cn 






in 


r~ 


o 


O 


cn 






O 


0* 




— 




Eh 


Eh 






ft 


Pi 


Oi H 


H 


P. 


ft 


(0 


w 


01 






V) 


o 














o 


H 


CM 


CO 




00 




rH 


rH 


i-l 


rH 


rH 


tr 




tj* 


&« 




tr 






« 


d) 


0) 


CI 


0) 


« 


co 


CO 


CO 


to 


CO 


CO 


CO 


id 


m 


id 


id 


id 


id 


id 


a 


id 


id 


id 


id 


id 


m 


CO 


CN 




m 


r~ 


CM 


m 


m 


rH 




to 


vr> 






CM 


CM 


CM 


CM 


CM 


CM 


CM 





tT 1 tJ* tJ* tT* V V tJ* 
<1)<D<D<D<JJ<1)<D<D<1> 
cocotococococococo 




^ ft ft P, (J, ft ft 
D> w to V) 0) V) m 



7/13 



w pa 



CO 
CD 

CD 

Ll_ 




RE 


H 


EL 


W 


w 


W 




CO 


CO 


Cm 
> 


CM 

& 


CAT 


co 


H 
< 






Eh 


o 


o 


Q 


EH 


H 
CD 




a 


w 


CD 


CO 


Hi 


Q 


W 


W 


a 




o 








hi 




04 





o 

•H 

cn h 

O 4J 



a 

H 



a +» 

W 0) 

o 
« 



CO 

o 
u 



rH 
O 
to CO 



■H 
H 
■H 
■P 



3 * 
V) Eh 
• H 





w 


ta 


















01 




•H 




id 


















M 


CO 


1 




•H 




CO 






o in 


id 


nt 


a 






M 




•rl 






H 0 


H 




id 


+> 




0 




-P 




to 


O H 


3 


H 




■H 




«H 


to 


CO 




■rl 


0 3 


CO 






H 




H 




>1 




CO 


■H 0 




? 




id 


•0 




o 


0 


■rl 


CO 


H M 


& 




0 


e 


■rl 


•8 


■rl 


0 


U 


s 


<D « 


o 


Q 


•rl 


H 






O 




»l 


Pi 




•d 


E-I 


H 




0 


o 


H 


M 


rH 


id 




nt 




0) 


0) 


>1 


<D 






M 


rH 


Pi XI 


nt 


a 


ft 


ft 


CO • 


co 


vo 
















— 53 


r- 


r~ 


Q 




EH 


pq 


< 


CO 


to 


PQ 


rH — 




"3* 




vo 














<Tl CM 


CN 








VO 


r— 


00 


in 


00 


CO 


00 CO 


o 




in 


in 




r- 


in 


•<* 


00 


00 


U> CM 


U 




B 


ro 








o 


m 


00 


00 VO 










00 




r- 




m 


in 


EH o 


1 


« 






00 


m 


vo 




CM 


*r 


— o 






a 




o 


O 


O 


PM 


o 


o« 


u — 


EH 


■n 


















•H OiH 






ft 


ft 


ft 


ft 


Pi 


ft 


ft « 






to 




CQ 


CO 


01 


CO 


CQ 


CO 



o 

•rl 

o +> 

Q 43 
H O 
o» +J 



H 
■H 

-P 



CO 

— nj 

nl U 
O — 

U rH 

— o 

CO 00 
•rl 00 



u 
o 

H 
O 
O 

•r| 
H 
CD 

o 
o 

CO 



CO 
P 

m 



01 

8* 

o 
pi 



CO 
•H 
CO 

o 

H 
E» 
0 
M 
© 

3 

• to 
— ** 

O* CM CM 

00 CO O 

VO CM O 

00 VO p£j 

rl O g 

— o — 

U — Eh 

H ft H 
ft CO £ 



rl 


CO 


1 




•rl 




to 








c 






M 




•rl 








id 


•P 




(D 




■P 




01 


H 


u 


•rl 




«rl 


01 


CO 




•r| 






U 




u 


P 


>1 




CO 


P 


% 


nt 


•0 


% 


0 


u 


■H 


CQ 




0 


S 


■rl 




■rl 


o 


rl 


B 


Q 


■H 




H 


tn h 


A 


O 






•a 


EH 


H 


u 


O 


O 


H 


u 


rH 






nt 




CD 


fl) 


>1 






rl 


rH 


ft A 


nt 


a 


ft 


ft 


VO 


















r~ 


Q 




EH 


PQ 




CO 


m 


PQ 


-«* 




VO 














rH 






vo 


r~ 


00 


m 


00 


CO 




in 


in 






m 




00 


oo 






00 








o 


m 


00 




s 




00 


rH 


r- 


^« 


m 


in 


m 






CO 


m 


vo 


r~ 


CM 






O 




O 


o 


O 


ft 


O 


a 


•n 

•8 


ft 43 


ft 


ft 


ft 


ft 


ft 


ft 




CO 


c* 


01 


CQ 


CO 


01 


01 


to 



8/13 









H 


ca 






CO 




CO 


h 




rtj 


H 




H • 


< 


1 


a 


CO 






Pi 




w 


Eh 


EH 


E« * 


P 


CO 


Q 






H 


3 










•H 




w 








M 




•rl 








(U 




■P 




0) 




«H 


CO 


V) 




-rl 




M 




>1 




0) 


•a 




0 


0 


■rl 


to 


•H 


■8 


•H 


0 


U 




H 


D 1 H 


^5 


O 




H 


U 


0 


O 




U 


nj 




<D 


<U 




0) 


ft .Q 




a 


ft 


ft 










* 


Eh 


CP 




CO 


« 


m 


\o 


r- 


co 


m 




CO 




r- 


IT) 




co 


co 


^* 




r~ 


o 


in 


co 


CO 


H 


t- 




m 


in 


00 


m 


vo 


r— 


CM 




o 


o 


O 


Cn 


o 


c* 


ft 


ft 


ft 


ft 


ft 


ft 


CO 


CO 


w 


01 




0) 






•H 




to 








u 




•H 








<U 




+> 




01 




<H 




(0 




■r| 




M 


n 


>1 




0) 


O 


0 


0 


•H 


10 


■H 




•rl 


0 


H 


S 


H 






O 




H 


H 


O 


0 


H 


u 


(0 




a> 


t» 


>1 




ft JQ 


ni 


a 


ft 


ft 


« 




• 


>i 


* 




EH 


PQ 


< 


CO 


n 


PQ 


ID 


r- 


CO 


in 


co 


00 






m 




CO 


CO 






i> 


o 


m 


CO 


CO 




r- 




m 


m 


00 


m 






CM 




o 


o 


O 


CM 


o 


o» 


ft 


ft 


ft 


ft 


ft 


ft 


01 


to 


0) 


to 


01 


01 



9/13 



X v. 



CO 




CO 


hi 


fa 






w 


w 


CD 






cd 


fM 


Hi 








Hi 




H 


H 




Hi 


e 


Hi 




i 


Hi 


Hi 


A 






CM 


CO 


a 




a 




a 













cd 


CD 


CD 


m 


CD 


CD 


CD 


cd 


CD 


CD 




Eh 












a 




% 


H 




H 




H 


> 


SLV 


VTV 


VAI 






s 


Q 


Q 








P 


» 






o 


S 


w 


H 




H 


P 


CO 


Hi 




CD 


i 




CO 








CO 


Hi 


CO 


t 




fa 


H 


fa 




H 




Hi 


n 












CO 


CO 


CO 


1 


CD 


fa 


a 


Hi 




pa 



CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


CD 


EH 


EH 


EH 


EH 


U 


H 


H 


H 


H 


Hi 




H 








i 


Hi 






H 






fa 











0 












•rl 










cn 


H 






0) 


01 


o 1 






W 




•H 






n 


•H 




rl 


S3 


3 


0 


(Q 




m 


Q 


A 


H 


0 


H 




H 


O 


O 


rH 






o 


-P 


0 




u 




w 


<0 


•H 


0 


8- 


? 


CO 


o 


rH 


u 








(6 


(P 


® 


o 


Q 






0 








o 


ci 


O 


i 




rH 


CJ 


rH 


CO 




CO 


vo 




O 








10 


00 


rH 








•rl 


CO 




CM 


CM 


rH 


H 


O 


ro 


00 


o 




•r| 


** 


VD 


CM 


u 




•P 


u 


co 


VD 






■8 


a; 


EH 


O 


I 




ID 


EH 


u 


O 


EH 


■n 




H 


■r| 


O4 H 




FQ 






V] 




■8 




in co 

io in 

&i ^ 

O o 



cu .Q 



a a cu & a 

to to to to to to 





o 

■rl 


























as 








(0 


to 
























to 


3 


■rl 




«J 














o 




n 


■r| 




U 


to 




•rl 




0) 






53 


rl 


o 


to 


at 


Itf 


c 


•H 




M 




•rl 






Q 


rQ 


H 


0 


H 


tJ» 


«t 


•P 




<D 




■P 




to 


H 


O 


O 


H 


3 


H 


rl 


•rl 




«H 


0) 


W 




•rl 


O -P 


O 


3 


0) 


E 




rl 




M 




>1 




to 


pa 


<D 


■rl 


U 


& 






at 


•o 




O 


0 


■rl 


to 


CO 


O 


H 


rl 






o 


S 


•H 


•8 


•rl 


o 


U 


3 




<d 


4) 




0 


a 


■rl 




H 


0» H 


A 


0 


-P 






o 








■d 


EH 


H 


rl 


O 


O 


H 


U 




ci 


O 


1 


PS 


rH 






at 




<D 


© 


>l 


0) 


0 
CJ 












M 


rH 


04 XI 


rt 


d 


04 


04 


rH 


co 




ro 


VO 
















O 




53 




r- 


Q 




EH 


pq 


<C 


CO 


w 


pq 


n 


ro 


rH 










VD 












•rl 


ro 


CT> 


CM 


CM 


rH 






VD 




ro 


m 


ro 


00 


H 


o 


ro 


CO 


o 




m 


m 




r> 


m 




ro 


ro 


•rl 




vo 


CM 


U 




B 


CO 






r» 


O 


m 


ro 


-P 


1 


ro 


VO 










CO 


H 


r- 




tn 


m 


■i 




EH 


O 


1 




en 




CO 


m 


VD 




CM 


^« 


0) 






O 






Oi 




o 


o 


O 


CM 


o 


a 


EH 


rl 




EH 


















m 


H 


•rl 




H 


>8 


04 rQ 


04 


0! 


Oi 


04 


04 


04 


!s 


04 


w 


IS 




to 




to 


W 


co 


0) 


to 


to 



10/13 



FIG. 7 



PvuII 



Drain 




EcoRI 




Hind III 
BlpI 



upstream of coaX 



yacC 'c-\ 
downstream of coaX 



PvuII 
Nsi 
Mlul 
BlpI 
Seal 




EcoRV 



PvuII / ^SwaI 
Csp45 1 Hind III stu 



FIG. 8 



H. pylori coaX(HP0862) PCR 
product X[Xbal + BamHI] 
[693 bp] 

Swal Bgll Mlul Stul BsmBI 
HP0862 




11/13 

Construction of pOTP72 




12/13 

Construction of pOTP73 
Xhol 



FIG- 9 



pTET Hindl " 




P. aeruginosa coaX (PA4279) 
PCR product X [Xbal + BamHI] 
[768 bp] 

Swal Pvull Smal Ball Ncol 



PA4279 



Ahdr N Bgll 

pASK-1BA3X[Xbal + BamHI] 
[3166 bp] 



Xbal, Swal 



T4 DNA ligase 




Xhol 



13/13 



O 

m 

If! 
W 

o 
1=* 

o 

o 

III 



Construction of pOTP71 
Xhol 



FIG. 10 



HindllE 




Ahdl 



pASK-1BA3X[Xbal + BamHI] 
[3166 bp] 



Xbal 



Swal 



B. subtilis coaX (yacB) PCR 
product X [Xbal + BamHI] 
[798 bp] 



Swal 



Hindlll 



yacB 



T4 DNA ligase 




Hindlll 



BamHI 

^Xhol 
^Pstl 
"^Ncol 

Hindlll 



